The effects of dietary protein content on diurnal variations in plasma concentrations of neutral and basic amino acids, and on red blood cell levels of acidic amino acids, were studied in seven normal humans. The subjects consumed, on three consecutive 3-day periods, diets containing 0, 75, or 150 g of egg protein per day; blood was collected at 4-h intervalson the 2nd and 3rd days of each diet. For each of the large neutral amino acids (LNAA; isoleucine, leucine, tyrosine, phenylalanine, methionine, valine, and tryptophan) significant correlations were observed between itsplasma levelsand the protein content of the diet; highest levels were noted after consumption of the l50-g protein diet, and lowest values after the 0-g protein diet. For each LNAA, except tryptophan, "fed" values (ie, those at 3 PM and 7 PM) were decreased relativeto "fasting" values (those at 3 AM and 7 AM)
Diurnal variations in plasma concentrations
The subjects consumed, on three consecutive 3-day periods, diets containing 0, 75, or 150 g of egg protein per day; blood was collected at 4-h intervalson the 2nd and 3rd days of each diet. For each of the large neutral amino acids (LNAA; isoleucine, leucine, tyrosine, phenylalanine, methionine, valine, and tryptophan) significant correlations were observed between itsplasma levelsand the protein content of the diet; highest levels were noted after consumption of the l50-g protein diet, and lowest values after the 0-g protein diet. For each LNAA, except tryptophan, "fed" values (ie, those at 3 PM and 7 PM) were decreased relativeto "fasting" values (those at 3 AM and 7 AM) after consumption of the 0-g protein-free diet, but increased after consumption of the 150-g protein diet. Threonine, serine, and proline behaved like the LNAA: in contrast, glycine and alanine rose after protein-free meals and fell with the high-protein diet. 
Experimental procedure
On the 1st day in the Clinical Research Center, subjects underwent the routine tests. Thereafter they consumed three special diets, during three consecutive 3-day periods, which provided 0, 75, and 150 g protein per day, respectively, as three equivalent meals. Blood samples were drawn on the last 2 days of each of the 3-day periods, beginning at 7 AM, and thereafter at eleven 4-h intervals.
The samples were collected into heparinized tubes and immediately centrifuged; plasma and RBC were separated and frozen at -20C until assayed. For glycine, significant differences were seen with variations in dietary protein content but not with time of day (p = 0.12). ble 3). With threonine, when the fasted-state (3 to 7 AM) and fed-state (3 to 7 PM) values were compared, amino acid concentrations after consumption of the l50-g protein diet were greater than those after the 75-g protein diet, which in turn, were greater than those after the 0-g protein diet. For serine, plasma concentrations after consumption of the 150-and 75-g protein diets did not differ significantly, but both were greater than after consumption of the 0-g protein diet; for proline, concentrations after 150 g of protein were greater than after either of the other two diets.
Diets
Glycine and alanine levels were inversely related to protein content, as reported previously (4) ( Table  3) . Lowest fasted-state (3 to 7 AM) levels were seen in subjects consuming the 150-g protein diet group and the highest levels were seen with the 0-g protein diet. As with the LNAA, fed-state levels tended to be decreased by ingestion of the 0-g protein diet and increased by the 150-g protein diet. With both amino acids, concentrations after 0 g of protein were greater at any time of day than after 150 g of protein; those after 75 g were intermediate.
Basic amino acids
The effects of dietary protein and time of day on plasma concentrations of lysine, arginine, and histidine were similar ( the sum of the others also tended to vary with diet composition and time of day: those of the aromatic amino acids, tryptophan, tyrosine, and phenylalanine tending to be higher when subjects consumed the proteinfree meals. The physiological significance of these relationships derives in part from the fact that the "plasma tryptophan ratio" and "plasma tyrosine ratio" determine brain levels of these amino acids, which can influence the rates at which they are converted to the monoamine neurotransmitters, serotonin, and the catecholamines (6, (14) (15) (16) (17) (18) 
